Oxygen modulates contractile responses to potassium and prostaglandin F2 alpha in human pial arteries.
Oxygen may modulate cerebrovascular resistance, but its direct influence on human pial arteries is unknown. We have investigated the effects of varying oxygen tension (73, 30 and 8 kPa) in depolarized (potassium) and receptor stimulated (prostaglandin F2 alpha) isolated human pial arteries. Control responses were obtained at an oxygen tension of 30 kPa. Contractions induced by prostaglandin F2 alpha and potassium showed no significant difference in potency (unaffected EC50 values) at the different oxygen concentrations. In contrast, the maximum contractions (Emax) were dependent on the oxygen tension. Potassium-induced contractions were enhanced (Emax = 107 (SE 3)% of control contractions (P less than or equal to 0.01)) at an oxygen tension of 73 kPa, whereas a reduction in tension to 8 kPa had no significant effect (97 (2)%). Prostaglandin F2 alpha-induced contractions were enhanced at 73 kPa (115 (6)%) (P = 0.02) and depressed at 8 kPa (96 (2)%) (P = 0.02). Reduction in oxygen tension induced a relaxation in depolarized and in receptor stimulated arteries, regardless of whether or not oxygen was replaced by nitrogen or by helium. Low oxygen tension relaxed arteries despite pretreatment with 2,4-dinitrophenol, an agent which blocks oxidative phosphorylation. It is concluded that a reduction in oxygen tension exerted a direct, although small, depressant effect on human pial arteries, and that this effect was not mediated exclusively by hyperpolarization or by inhibition of oxidative phosphorylation.